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IN THE CLAIMS 



Please cancel claims 1-15, 18-20, 22-25, 27, 42-80, and 83-127. 
Please amend the following claims as shown. 



-p(f. (Amended) [The composition of claim ll] A diagnostic, therapeutic or 
radiotherapeutic or chemotherapeutic composition for visualization, therapy, chemotherapy 
or radiotherapy of tissues or organs that overexpress folate-binding protein comprising : 

a) a folate-receptor binding ligand comprising one or more folate-receptor 
binding moieties, at least one of which is conjugated through its alpha 
carboxylate via an optional linking group to one or more macrocyclic or non- 
[ macrocyclic metal-chelating ligand radicals that are optionally chelated to 

paramagnetic, superparamagnetic, radioactive or non-radioactive metals for 
detection outside the body by imaging means for diagnosis or for providing a 
therapeutic, chemotherapeutic, or radiotherapeutic effect; wherein said folate 
receptor binding ligand has the structure of formula II: 
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wherein Rn is a folate-receptor binding residue of formula: 

or nh, 



hLN N N 



H 0 N N 



CH, 



each X is independently -Q-, -S-, -NH-, or -NRi-; 

nl is 0 or 1; 

bl is 1 to 3; 

ml is 1 to 81; 

each Kj is independently 

a) a macrocyclic or non-macrocyclic metal-chelating ligand radical that 
is optionally chelated to a paramagnetic, superparamagnetic, radioactive 
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or non-radioactive metal Mu 
or 

b) a chemotherapeutic drug; 
-K? is -H, -alkvl, -alkenyl, -alkynyl, -alkoxy, -arvl -alkyl, 
-CONfR?)?- -glutamate, -polyglutamate, or -Kr 
-Kiis 
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wherein 
-Ks is either 

a) a macrocvclic or non-macrocyclic metal-chelating ligand that is 
optionally chelated to a paramagnetic, superparamagnetic, radioactive 
or non-radioactive metal Ms or 

b) a chemotherapeutic drug 
n5 is 0 or 1; 
b5 is 1 to 3; 
m5 is 1 to 81; 

-(A)p- and -(A)p*- are each independently optional linkers comprising a 
straight or branched chain wherein the moieties "A" are the same or 
different and selected from the group consisting of: -CH?- -CHR^-, 
-CRJ ^-. -CH=CH-, -CH=CR*-, >CR 2 -CR « <, -OCX -CRo=CRin-, - 
C=C- -cvcloalkvlidene-, -cycloalkenyl-, -arylidene-, -heterocyclo-, 
carbonyl (-CO-), -Q-, -S-, -NH-. -HC=N-, -CR r. =N-, -NR n- , 

\-C- — C— — N- 1 

-CS-. • ' - T . ^jand 
p and p* are independently 0 to 24, 
-X-IYA)lp- and -X-IYA)p1*- may each independently be the group -O- 

wherein -O- is -rC(R , )(Rni^-rCft)(Rr L )1 ^--rC(R 22 )(R 2 ,)1^ -X3-Y- 

X4-; 
wherein 

each si, s2, s3, and s4 is independently 0 to 2; 
each X3, X4, X5, and X6 is independently a single bond, -Q-, - 
S-, or-N(R^)-; 

Y is a single bond, -C(R^)(R? 6 V, or Yl wherein, 
Yl is-C(=X5VX6-W-. wherein 
W is a single bond, -alkylidene-, -cycloalkvlidene-, -arylidene-, - 
alkenylidene-, or -alkynylidene-, whose carbon atoms may or may not 
be substituted; 

t is H, R7 7 , -aO)OR7 R . -P(OXOR9fflOH. -P(O)(ORj 0))ORri . - 

P(0)(ORj 7)R ^ -PfOVOmRj A -CfO)N(R^ )(R^), or 

C(Q)NH(R T7); 

each R' and R" is independently a single bond, H, alkyl, alkoxy, cycloalkyl. 
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hvdroxvalkvl, arvl, or heterocvclo, each of which is optionally substituted, 
each IU through Rs , R?, Rg, R?i through R2^ n£j_R?S through Rr 7 _is independently H, 

alkyl, alkoxv, halogen, hydroxy, cycloalkyl. hvdroxyalkyl, arvl, or heterocvclo, each 

of which is optionally substituted; 
each Ri. R 2 . R*. Ro through R ^ R? *. and Rt« through R^7 is independently H, alkyl, 

alkenvl, cycloalkyl, arvl, a 5- or 6-membered nitrogen or oxygen containing 



heterocycle; 



wherein 



-K? is 



(A). 



^K 5 )-iM 5 ) n5 



m5 



V and both -K^ and -Ks are macrocyclic or non-macrocvclic metal chelates that are 
each optionally chelated to radioactive, nonradioactive, paramagnetic or 
superparamagnetic metals or Ms; 

wherein - [(A)p]-Ki and -[(A)p*]-K 5 are each in their entirety, polydentate ligands radicals 
of formula Ilia - IIIc: 
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wherein 

Q is the group -(C(RR)) m i-Y 1 (C(RR)) m 2-(Y 2 -(C(RR)) m 3)„-, 
wherein 

Y 1 and Y 2 are independently -CH 2 -, -NR-, -0-, -S-, -SO-, -SO2- or -Se-; 
n is 0 or 1; and ml, m2 and m3 are integers independently selected from 0 
to 4, provided that the sum of ml and m2 is greater than zero; 
all R and R* groups are independently -R 4 , -CI, -F, -Br, -OR 5 , -COOR 5 , -CON(R 5 ) 2 , - 
N(R 5 ) 2 , -alkyl-COOR 5 , -alkyl-C(0)-N(R 5 )2; -alkyl-N(R 5 )2; -C(0)OR 5 ; - 
C(0)N(R 5 )2; -aryl-N(R 5 )2; acyl; acyloxy; heterocyclo; hydroxyalkyl; -SO2-R 5 ; - 
alkyl-S02-R 5 ; or - R 3 ; 
wherein 

each -[R 3 ]- is, in its entirety, the linking group -[(A)p]- or -[(A)p*]- that serves 

to couple the metal chelating ligand radical to -X-; 
each -R 4 is independently -H, -alkyl, -alkoxy, -hydroxy, -cycloalkyl, - 
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hydroxyalkyl, -aryl, or -heterocyclo, each of which is optionally substituted; 
each -R 5 is independently -H, -alkyl, -aryl, -cycloalkyl or -hydroxyalkyl, each of 
which is independently substituted; 

) with the provisos that a carbon atom bearing an R group is not directly bonded to more 
than one heteroatom; and 
at least one R or R* group on each -Ki and -K 5 is -[R 3 ]-; 

or a pharmaceutical^ acceptable salt thereo f; in a pharmaceuticallv acceptable carier .-- 

In claim 17, line 1, delete "claim 11" and replace it with --claim 16--. 



A 



. (Amended) [The compositions of claim 18] A diagnostic, therapeutic or 
radiotherapeutic composition for visualization, therapy or radiotherapy of tissues or organs 
that overexpress folate-binding protein using nuclear medicine, magnetic resonance 
imaging or neutron capture radiotherapy applications comprising: 

a) a folate-receptor binding ligand and 

b) a pharmaceuticallv acceptable carrier 

wherein said folate-receptor binding ligand has the structure of formula lib: 
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CO X K, 
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m5 
(M 5 ) n5 



lib 

wherein 

-Ki_ is -H, -alkyl, -alkenyl, -alkynvl, -alkoxv, -aryl, -alkyl, -CON(R?K -glutamate, or 

polyglutamate; 
-Ks is a polydentate metal chelating ligand; 
Ms is a radioactive, paramagnetic or superparamagnetic metal; 
each -X- is independently -Q-, -S-, -NH-, or -NR^-; 
b5 = 1 to 3, m5 = 1; n5 is 0 or 1; 
-Rn is a folate-receptor binding residue of formula: 

^ t fx' - r* n" 
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each -f(A)p*1- is an optional linker independently comprising a straight or branched 
chain made up of "p*" individual (A) moieties that are the same or different and are 
selected from the group consisting of: -CH?- -CHR3-. -CRJ R s- -CH=CH- - 
CH=CR*-, >CR r CRg<. >OC<. -CR Q =CR i n-. -C=C-. -cvcloalkylidene-, - 
cvcloalkenvl-. -arylidene-, -heterocyclo-. carbonvl (-CO), -Q-, -S-, -NH-, - 

4"2- U_ Jr. _L 

\0 HC=N-. -CR,,=N-. -NRi ? -. -CS-. and ' • T ■ 1 

and p* is 0 to 24; * 

or ~X-IYA)lp*- is, in its entirety, the group -O- 
wherein 

-O- is ■rC(Rn(R M )1^-rC(0(R7 i)lc 2 --rC(R^)(R^ 1 c , -X3-Y-X4-; 
wherein 

si. s2, s3, and s4 are independently 0 to 2; 

X3. X4, X5, and X6 are independently a single bond, -Q-, - 

S-. or-N(R9d)-; 

Y is a single bond, -CfR^ s XR?^)-, or -Yl- 

wherein, 

Yl is -C(=X5)-X6-W-. wherein 
W is a single bond, -alkylidene-. -cycloalkylidene-. -arylidene-, - 
alkenylidene-, or -alkynylidene-, whose carbon atoms are optionally 
substituted; 

t is H. R? 7 . -C(Q)OR7g. -P(Q)(OR7 Q ^OH. -PfOKORj o^ORrL 
-PfOKOR^ R ^. -P(OXOH)R2 4 -C(Q)N(R^ )(R^). or 
C(Q)NH(Rj 7); 

each -R' and -R" is independently a single bond, -H, -alkyl, -alkoxy, -cycloalkyl, - 

hvdroxvalkyl, -aryl, or -heterocyclo. each of which is optionally substituted, 
each -R -\ through -Rs, -R ? , -R s . -R7 i _through -R^ __anH_-R2 5 through -Rr 7_is 
independently -H, -alkyl, -alkoxy, -halogen, -hydroxy, -cycloalkyl, -hvdroxyalkyl, - 
aryl, or -heterocyclo, each of which is optionally substituted; 
each -R i ^ -R?, -R*, -Rq through -Rp, -R94, and -R?g through -R3 7 is independently -H, - 
alkyl, -alkenyl, -cycloalkyl, -aryl, or a 5- or 6-membered nitrogen or oxygen 
containing heterocycle; 
wherein -K5 is a polydentate metal-chelating ligand radical of formula V: 

■Q- 



R NH HN R 
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wherein 

Q is the group -(C(RR)) m i-(Y 1 ) n -(C(RR)) m2 -(Y 2 -(C(RR)) m3 )ni; 

Y 1 and Y 2 are each independently -CH 2 -, -NR-, -O-, -S-, -SO-, -S0 2 - or -Se-; 

n and nl are each independently 0 or 1; and ml, m2 and m3 are independently 0 or 
an integer from 1 to 4; provided that ml and m2 are not both 0, that ml + m2 + 
n +nl is less than 6 and that a carbon atom bearing an R group is not directly 
bonded to more than one heteroatom; 

each R and R* group is independently: -H, -R 4 ; -alkoxy; -hydroxy; -halogen, 
[especially fluoro,] -haloalkyl, -OR 5 -C(0)-R 5 , -C(0)-N(R 5 ) 2 , -N(R 5 ) 2, -N(R 5 )- 
COR 5 -alkyl-C(0)-OR 5 -alkyl-C(0)-N(R 5 )2, -alkyl-N(R 5 ) 2 -, -alkyl-N(R 5 )- 
COR 5 , -aryl-C(0)-OR 5 , -aryl-C(0)-N(R 5 ) 2 , aryl-N(R 5 ) 2 -, -aryl-N(R 5 )-COR 5 - 



nitrite -acyl, -acyloxy, -heterocyclo, -hydroxyalkyl, -alkoxyalkyl, -hydroxyaryl, 
aryla 
wherein 



arylalkyl, -S0 2 -R 5 , -alkyl-S0 2 -R 5 , or -[R 3 ]- 



each -[R 3 ]- is, in its entirety, the linking group -[(A)p*]- that serves to couple 

the metal chelating ligand radical -K5 to -X-; 
each -R 4 is independently -H, -alkyl, -alkoxy, -hydroxy, -cycloalkyl, - 

hydroxyalkyl, -aryl, or -heterocyclo, each of which is optionally substituted; 
each -R 5 is independently -H, -alkyl, -aryl, -cycloalkyl or -hydroxyalkyl, each of 

which is independently substituted; 

or 

two R groups, or an R group and an R* group, taken together with the one or more 
atoms to which they are bonded, form a saturated or unsaturated, spiro or fused, 

carbocyclic [(such as fused 1,2-phenyl)] or heterocyclic ring which [may be 

unsubstituted or] is optionally substituted by one or more groups R or R* 
groups above; 

each -G 1 and -G 2 is independently -OH or -(NR 6 )2; with the proviso that at least one 
of -G 1 or -G 2 is -(NR 6 )2, where each -R 6 is independently -hydrogen, -alkyl, - 
aryl, -acyl or -[R 3 ]-; and 
A is a linking group; and p is 0 or a positive integer; 
with the proviso that at one to three -R , -R*, or -R 6 groups is -[R 3 ]-; 
or a pharmaceutical^ acceptable salt thereof.— 

■3 



(Amended) The composition of claim [ 18] ^wherein Mi or both Mt and M 5 are 
paramagnetic or superparamagnetic metals and Ki or both -Ki and -K 5 are enhanced 
relaxivity polyaza macrocyclic radicals of formula VI: 
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VI 



wherein 

n is 0 or 1 ; 

each m, o, and p is independently 1 or 2; 
Q is -[C(R')(R")] sl -[C(t)(R 2l )] s2 -[C(R 22 )(R 23 )]s3-X3-Y-X4-; 

wherein 

si, s2, s3, and s4 are independently 0 to 2; 

Y is a single bond, -C(R25)(R26)-» or Yl wherein, 

Yl is -C(=X5)-X6-W-, wherein 

W is a single bond, -alkylidene-, -cycloalkylidene-, -arylidene-, - 

alkenylidene-, or -alkynylidene-, whose carbon atoms [may or 

may not be] are optionally substituted; 
t is H, R27, -C(0)OR28, -P(0)(OR29))OH, -P(O)(OR30))OR31, 
-P(0)(OR 3 2)R33, -P(0)(OH)R 3 4 -C(0)N(R 3 5)(R36), or C(0)NH(R 3 7); 
each G is independently -C(0)OR"\ -P(0)(OR"')OH, -P(0)(OR"')2, 
-P(0)(OR'")R", -P(0)(OH)R" C(0)N(R'")2. or C(0)NH(R"'); 
each -R' and -R" is independently a single bond, -H, -alkyl, -alkoxy, - 
cycloalkyl, hydroxyalkyl, -aryl, or -heterocyclo, each of which is optionally 
substituted, 

each -R'" is independently a -H, -alkyl, -cycloalkyl, -hydroxyalkyl, -aryl, or - 
heterocyclo, each of which is optionally substituted, 
each -Rj 3 through -R 23) and -R25 through -R27 is independently -H, -alkyl, - 
alkoxy, -halogen, -hydroxy, -cycloalkyl, -hydroxyalkyl, aryl, or -heterocyclo, 
each of which is optionally substituted; 
each -R 2 4, and -R 28 through -R 37 is independently -H, -alkyl, -alkenyl, - 
cycloalkyl, -aryl, a 5- or 6-membered nitrogen or oxygen containing 
heterocycle, each of which is optionally substituted; 
or R13 together with R15, and R17 together with R18, independently form, together 
with the carbon atoms in the polyazamacrocycle to which they are attached, a 
fused fully or partially saturated non-aromatic cyclohexyl ring which [may be 
unsubstituted or] are optionally substituted by one or more halogen, alkyl, ether, 

hydroxy, or hydroxyalkyl groups, and which [may be further] are optionally fused 
to a carbocyclic ring, or R13 and R15 are each hydrogen and R17, together with 
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Rl8, forms a fused fully or partially saturated non-aromatic cyclohexyl ring as 
defined above, or R13, together with R15, forms a fused fully or partially 
saturated non-aromatic cyclohexyl ring as defined above, and R17 and Ri8 are 
hydrogen; 

or a pharmaceutical^ acceptable salt thereof.— 




(Amended) A conjugatable polyaza macrocyclic intermediate useful for the 

preparation of a composition [of claim 27,] for visualization or radiotherapy of tissues or 

organs that overexpress folate-binding protein using magnetic resonance imaging or neutron 
capture therapy techniques comprising one or more folate-receptor binding residues 
conjugated to one or more enhanced relaxivity polyaza macrocyclic radicals which are 
optionally chelated to a paramagnetic or superparamagnetic metal capable of either being 
detected outside the body by imaging means for diagnosis or capable of providing a 
radiotherapeutic effect using neutron capture therapy; wherein said folate-receptor binding 
compound has the structure of formula lie: 
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wherein 



Rn is a folate-receptor binding moietvof formula: 



V 



to 



■JO' 



or 



hLN N 



NH 2 
H,N N N 



CK 



each X is independently -Q-, -S-, -NH-, or -NR r ; 
nl and n5 are independently 0 or 1; 
bl and b5 are independently 1 to 3; 
ml and m5 are independently 1 to 81; 
each -K^ is independently 

-H, -alkyl, -alkenyl, -alkynyl, -alkoxy, -aryl, -alkyl, -CONfR?)?* -glutamate, 

-polyglutamate, or -K^ 
each -K? is independently 
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-H, -alkyl, -alkenvl. -alkvnvl, -alkoxy, -arvK -alkyl, -CONfR?)?, 
glutamate, -poly glutamate, or -Kv t 



(A) c 



— f(K 5 h-fM 5 ) n5 l 



Mj^ and M^are paramagnetic or superparamagnetic metals; and 
-K4 and -Ks are each independently enhanced-relaxivity polvaza macrocyclic 
metal-chelating ligand radicals of formula VI that are optionally chelated to 
and Ms: 

/(CR'R'^-G 



G-(R' 



I "13 



\\\ G-(R'R'C) ( 




R 14 R 16 



VI 



wherein 



n is 0 or 1 ; 

each m, o, and p is independently 1 or 2; 

O is -rC(R')fRni^-rC(t)(R7 i)1 ^--rC(R^)(R^ ]c, -X3-Y-X4-: wherein 
si, s2, s3, and s4 are independently 0 to 2; 

X3, X4, X5, and X6 are independently a single bond, -0-. -S-, or - 

Y is a single bond, -C(R2 S )(R? fi K or YL 
wherein Yl is -C(=X5VX6-W-, 
wherein 

W is a single bond, -alkylidene-, -cycloalkylidene-, -arylidene-, - 
alkenylidene-, or -alkynylidene-, whose carbon atoms are optionally 
substituted; 

t is H, R? 7 . -C(0)OR9 K , -P(OXOR2 Q »OH. -PfOKORj ^ORrh 
-P(OKOR^ 9)R ^, -P(Q)rOH)Rj£ -C(Q)N(R^ )(R^), or 
C(0]NH(R37)i 

each G is independently -C(Q)OR"\ -PrCWORnOH, -PfCWOR'")? , 
-P(Q)(OR"')R", -P(OXOH)R" aOlNfR")?, or C(Q)NH(R'"); 
each R' and R" is independently a single bond, -H, -alkyl, -alkoxy, - 

cycloalkyl, -hydroxyalkyl, -aryl, or -heterocyclo, each of which is 

optionally substituted, 
each R'" is independently -H, -alkyl, -cycloalkyl, -hydroxy alkyl, -aryl, or - 
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heterocyclo, each of which is optionally substituted, 
each -RjUhrough -R?^ and -R^ through -R? 7 _is independently -H, -alkyl, - 
alkoxy, -halogen, -hydroxy, -cvcloalkvl, -hydroxyalkyl, -aryl, or - 
heterocyclo, each of which is optionally substituted: 
each -R94, and -R?g through -Rr? is independently -H, -alkyl, -alkenyl, - 
cvcloalkvl, -aryl, a 5- or 6-membered nitrogen or oxygen containing 
heterocvcle, each of which is optionally substituted: 

or R_ n together with R 15 , and R n together with Rj jt , independently form, together 
with the carbon atoms in the polyazamacrocycle to which they are attached, a 
fused fully or partially saturated non-aromatic cyclohexvl ring which may be 
unsubstituted or substituted by one or more halogen, alkyl, ether, hydroxy, or 
hydroxyalkyl groups, and which may be further fused to a carbocyclic ring, or 



R l3 and R 15 are each hydrogen and R n , together with Rig, forms a fused fully or 
partially saturated non-aromatic cyclohexyl ring as defined above, or Ri3 A 
together with R15, forms a fused fully or partially saturated non-aromatic 
cyclohexyl ring as defined above, and R17 and Ri8 are hydrogen: 
-(A)p- and -(A)p*- are optional linkers each independently comprising a straight or 
branched chain made up of moieties that are the same or different and selected from 
the group consisting of: -CH9-. -CHR 2 ~ -CR4 R 5-, -CH=CH- -CH=CR*-, 

>CR 2 -CR « <, -C=C-, -CRo=CR i o-, -C=C- -cycloalkylidene-, -cvcloalkenvl-, - 
arylidene-, -heterocyclo-, carbonyl (-CO-), -Q-, -S-, -NH- -HC=N-, -CRn=N- 



or -X-f(A)pl- or -X-IYA)p*l- in its entirety is the group -O- as defined above 

each -R^ through -R^ -Rj m ^ -R« is independently -H, -alkyl, -alkenyl, -alkoxy, -aryl, a 
5- or 6-membered nitrogen or oxygen containing heterocycle, halogen, hydroxy or - 
hydroxyalkyl: and 

each -Rk -R 2 , -R*, -Rq through -Rn is independently -H, -alkyl, -alkoxy, -cycloalkyl, - 
aryl, -heterocyclo, -hydroxy or -hydroxyalkyl: 
or a pharmaceutically acceptable salt thereof: 

said intermediate containing at least one free amine, carboxylate or thiocarboxylate 
functionality that can be used for conjugation to targeting vectors such as folate, said 
intermediates having the structure of formula Via: 
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Via 

wherein 

n is 0 or 1; 

each m, o, and p is independently 1 or 2; 
-Q(int) is a conjugatable amine-, carboxylate- or thiocarboxylate-containing 

group of formula -[C(R')(R")]sr[C(t)(R2i)]s 2 -[C(R22)(R23)]s3-X 3 -Y-X4; 
wherein 

si, s2, s3, and s4 are independently 0 to 2; 
X 3 is a single bond, -0-, -S-, -NH- or -NR 24 - if Y is present, 
or X 3 is -OH, -SH, -NH 2 or-N(R 24 )H if Y and X4 are absent; 
X4 is a single bond, -OH, -COOH, -SH, -NHR 24 or -NH 2 ; 
Y is a single bond, -C(R25)(R26X or Yl 

wherein, 
Yl is -C(=X5)-X6-W-, wherein 
X 5 is =0 or =S; 

X 6 is a single bond, -SH, -NH(R 38 ), -NH 2 
or -OH if W and X4 are absent, and 
is -S-, -O-, -NH-, or -N(R 39 )-, if W and X 4 
are present; 

W is a single bond, or is -alkylidene-, -cycloalkylidene-, -arylidene-, - 
alkenylidene-, or -alkynylidene-, whose carbon atoms [may or may not 

be] are optionally substituted; 
t is -H, -R27, -C(0)OR28, -P(0)(OR29))OH, -P(O)(OR30))OR3 1 , -P(0)(OR32)R33, - 

P(0)(OH)R34 -C(0)N(R35)(R36). or -C(0)NH(R 3 7); 
each -G is independently -C(0)OR"\ -P(0)(OR"')OH, -P(0)(OR"')2, -P(0)(OR'")R'\ - 
P(0)(OH)R" -C(0)N(R'")2> or -C(0)NH(R"'); 

each -R' and -R" is independently a single bond, -H, -alkyl, -alkoxy, -cycloalkyl, - 

hydroxyalkyl, -aryl, or -heterocyclo, each of which is optionally substituted, 
each -R'" is independently -H, -alkyl, -cycloalkyl, -hydroxyalkyl, -aryl, or -heterocyclo, 

each of which is optionally substituted, 
each -R ]3 through -R 23) and ~R25 through -R27 is independently -H, -alkyl, alkoxy, - 
halogen, -hydroxy, -cycloalkyl, -hydroxyalkyl, -aryl, or -heterocyclo, each of which 
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fa 



is optionally substituted; 
each -R 2 4, and -R 2 8 through -R 39 is independently -H, -alkyl, -alkenyl, cycloalkyl, aryl, 
a 5- or 6-membered nitrogen or oxygen containing heterocycle, each of which is 
optionally substituted; 

or R13 together with R15, and R17 together with Ri8, independently form, together with 
the carbon atoms in the polyazamacrocycle to which they are attached, a fused fully or 

partially saturated non-aromatic cyclohexyl ring which [may be unsubstituted or ] are 
^ optionally substituted by one or more halogen, alkyl, ether, hydroxy, or hydroxyalkyl 

\ groups, and which [may be] are optionally further fused to a carbocyclic ring, or R13 
and R15 are each hydrogen and R17, together with Ri8, forms a fused fully or partially 
saturated non-aromatic cyclohexyl ring as defined above, or R13, together with 
R 15, forms a fused fully or partially saturated non-aromatic cyclohexyl ring as defined 
above, and R17 and Ri8 are hydrogen; 
or a pharmaceutical^ acceptable thereof. - 

(Amended) A composition comprising folate-receptor binding ligands and a 
pharmaceutical^ acceptable carrier for use in nuclear medicine, magnetic resonance 
imaging, or neutron capture therapy techniques, said folate-receptor binding ligands 
comprising dendrimeric first-, second-, third-, and fourth- generation conjugates containing 

one folate-receptor binding [residue] moiety coupled to one or more macrocyclic metal- 
chelating ligand radicals that are optionally chelated to paramagnetic, superparamagnetic, 

radioactive or non-radioactive metals [capable of either being detected] for detection 

outside the body by imaging means for diagnosis or [capable of] for providing a 
therapeutic or radiotherapeutic effect; wherein said folate-receptor binding compounds have 
the structure of formulae Vila - Vlld: 




CO— w, 

*N-CH 
H I 
0 ChL 

\ 2 
CH 2 

CO — W 2 



. Vila - VHd 

wherein Ro is a folate-receptor [residue] moiety of formula: 

N H 2 N N N H 2 N N N 

wherein for the first generation dendrimers of formula Vila, bearing one folate-receptor 
binding [residue] moiety and 3 or 6 metal chelating ligand radicals: 
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W, and W 2 are each independently -OR'", -SR"\ -NR'"R'" -CON(R 2 ) 2 , 
-glutamate, -polyglutamate, or -IQ; 

wherein each -R'" is independently [-H, -alkyl, -aryl,] -cycloalkyl, -hydroxyalkyl, or - 
heterocyclo; 

with the proviso that either Wj, W 2 , or both W! and W 2 of formula Vila must 
be -IQ, where -K$ is a [residue] moiety of formula Villa: 



R- Ro R^ 

I 1 rl I 



.q^ Y— N— C— ["(j)— <jj— A— K— M,], 



^ 1 VIII. 

wherein 

Y is [a single bond or] -Y'-C(=X)- 
wherein 
X is =0 or =S; 
Y* is N(R6)-Z-; 
wherein 

Z is a single bond, -alkylidene-, -vinylidene-, -cycloalkylidene-, or -arylidene-; 

A is -C(=0)-, C(=S), or-CH2-N(R7)-; 
Mi is a superparamagnetic, paramagnetic, radioactive or non-radioactive 
metal, and 

Ki is a macrocyclic metal chelating ligand [residue] moiety ; 

and, 

wherein for second generation dendrimers, bearing one folate receptor binding [residue] 
moiety and 9 or 18 macrocyclic metal -chelating ligand radicals and having the structure 
of formula Vllb: 

W! and W 2 are each independently -OR"', -SR'" -NR'"R"\ or -K 7 , 
wherein each -R'" is independently -H, -alkyl, -aryl, -cycloalkyl, - 
hydroxyalkyl, or -heterocyclo, and -K 7 is a residue of formula VHIb; 
with the proviso that either Wi, W 2 , or both Wi and W 2 must be -K 7 

' ^1 ^2 ^4 ^2 ^4 

R 3 R 5 R 3 R 5 

VHIb 



wherein 

Y is a single bond or -Y'-C(=X)- 

wherein X is =0 or =S and Y' is -N(R6)-Z-; 
wherein 

Z is a single bond, -alkylidene-, -vinylidene-, -cycloalkylidene-, or - 
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A' 



arylidene-; 
A is -C(O)-, C(S)-, or ~CH2-N(R7)-; 

D is -N(R6)-C- if A is -C(O)- or -C(S)- or -C(=X2)-E-N(R7)-C- if A is - 
CH 2 -N(R 7 )-; 
wherein 

E is a single bond, -alkylidene-, -vinylidene-, -cycloalkylidene-, 
or -arylidene- and X 2 is =0 or =S; 

and wherein 

for the third generation dendrimeric compounds of formula VIIc; bearing one folate 
receptor binding residue and 27or 54 macrocyclic metal-chelating ligand radicals: 

Wi and W 2 are each independently -OR'", -SR"\ -NR'"R"\ or -Kg 
wherein each -R'" is independently -H, -alkyl, -aryl, -cycloalkyl, -hydroxy alkyl, or - 

heterocyclo, and -Kg is a [residue] moiety of formula VIIIc; 
i/ with the proviso that either Wi, W 2 , or both Wi and W 2 of the compounds 

of formula VIIc must be -Kg : 



1 A \ i' ? 4 JLi ! I' J" Ill 

j ^ \V" X -Y-N-C^^-A-D^-.f-A-D^-^-A-K^M^^ 

% \ ^ R 3 R 5 R 3 R 5 R 3 R 5 

% - — " N VIIIc 

^ wherein, 

i Y is a single bond or -Y'-C(=X)- 

wherein 

5 Xis=Oor=S; 
*j Y'is-N(R6)-Z-; 
2] wherein 

!|i Z is a single bond, -alkylidene-, -vinylidene-, -cycloalkylidene-, or -arylidene-; 
i A is -C(O)-, -C(S)-, or -CH2-N(R7)-; 

Di and D 2 are each independently -N(R6)-C if A is -C(0)- or -C(S)-, and 

-C(=X2)-E-N(R7)-C if A is -CH2-N(R7)-; 
wherein 

E is a single bond, -alkylidene-, -vinylidene-, 
-cycloalkylidene-, or -arylidene- and X 2 is =0 or -S; 

and 

wherein for the fourth generation dendrimeric compounds of formula Vlld; bearing one 

folate receptor binding [residue] moiety and 81 or 162 macrocyclic metal-chelating 
ligand radicals: 

W] and W 2 are each independently -OR'", -SR"\ -NR'"R'" or -K 9 , 
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wherein each R'" is independently -H, -alkyl, -aryl, -cycloalkyl, - 

hydroxyalkyl, or -heterocyclo and -K9 is a [residue] moiety of formula 
Vllld; with the proviso that either Wi, W 2 , or both W t and W 2 of the 
compounds of formula Vlld must be -K9 ): 

1 ■ _T T 2 1 4 r T 2 1 4 r i 2 1 4 r i 2 1 4 1 1 

L Rg R 5 Rj R s R3 R s R3 R 5 

Vllld 

wherein Y is a single bond or -Y'-C(=X)- 
wherein 
Xis =0 or =S; 
Y' is -N(R6)-Z-; 
wherein 

Z is a single bond, -alkylidene-, -vinylidene-, -cycloalkylidene-, or - 

arylidene-; 
A is -C(O)-, -C(S)-, or -CH2-N(R7)-; 

Di ? D 2 , and D 3 are each independently -N(R6)-C if A is -C(O)- or C(S)-, 
and -C(=X2)-E-N(R7)-C if A is -CH2-N(R7)-; 

wherein E is a single bond, -alkylidene-, -vinylidene-, -cycloalkylidene- 
, or -arylidene- and X 2 is =0 or -S; and 
each -Ri to -R7 of the compounds of formula Villa- Vllld is independently -H, 
-alkyl, -hydroxyalkyl, -alkoxy, -alkoxyalkyl, -cycloalkyl, or -aryl; each of 
which is optionally substituted, 
or a pharmaceutical^ acceptable salt thereof. - 

-^0^ (Amended) The composition of claim ^wherein Wj of formula Vila - Vlld is a 

[residue] moiety of formula Villa, VHIb, VIIIc or Vllld and 

W 2 of formula Vila - Vlld is -OR'", -SR"\ -NR"'R"' -CON(R 2 ) 2 , -glutamate, or - 

polyglutamate, wherein each R'" is independently [-H, -alkyl,] -aryl, -cycloalkyl, [- 
hydroxyalky], or -heterocyclo.— 





(Amended) The composition of claim ^wherein W 2 of formula Vila - Vlld is 

a [residue] moiety of formula Villa , VHIb, VIIIc or Vllld; and 

W, of formula Vila - Vlld is -OR'", -SR"\ -NR'"R"' -CON(R 2 ) 2 , -glutamate, or - 

polyglutamate, wherein each R'" is independently [-H, -alkyl,] aryl, -cycloalkyl, 
[hydroxyalkyl,] or -heterocyclo — 
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Attorn^j^^c 

(Amended) The [dendrimeric] composition[s] of claim ^wherein both Wi and 
W 2 of formula Vila - Vlld is a [residue] moiety of formula [Villa,] Vfflb, VIIIc or 
Vllld].- 

«#3. (Amended) The [dendrimeric folate-receptor binding] composition [s] of formula 

Vila - Vlld of claim^^[for use in diagnostic imaging using magnetic resonance or 

nuclear medicine techniques, or for use in radiation- or neutron-capture therapy, ] wherein 
Mi is a radioactive-, paramagnetic- or superparamagnetic- metal and each Ki is a 
macrocyclic metal chelating ligand radical of formula VI: 



^19 ?20 



-(R"R'C) PN M 



/(CR'R'VG 



V 



G-(R"R'C) ( 




wherein said metal chelating radical is attached to the remainder of the compound of 
formulae Vila - Vlld via the free -N(R)- atom of the function -Q- if A is -C(O)- or - 
C(S)- or through the free -C(O)- atom of the function -Q- if A is -CH2-N(R7)-; 
wherein -Q- is -[C(R')(R")] sr [C(t)(R 21 )] s2 --[C(R 2 2)(R23)]s3-X3-Y-X4-; 
wherein 

si, s2, s3, and s4 are independently 0 to 2; 

X3, X4, X5, and X6 are independently a single bond, -O-, -S-, or -N(R 2 4)-; 
Y is a single bond, -C(R25)(R26K or Yl, 
wherein Yl is -C(=X5)-X6-W-, 
wherein 

W is a single bond, -alkylidene-, -cycloalkylidene-, -arylidene-, - 
alkenylidene-, or -alkynylidene-, whose carbon atoms [may or may 
not be] are optionally substituted; 

t is H, R 2 7, -C(0)OR28, -P(0)(OR29))OH, -P(O)(OR30))OR3 1, 
-P(0)(OR 3 2)R33, -P(0)(OH)R 3 4, -C(0)N(R 3 5)(R 3 6), or 
C(0)NH(R 3 7); 

each G is independently -C(0)OR"\ -P(0)(OR"')OH, - 
P(0)(OR"')2. -P(0)(OR"')R", -P(0)(OH)R" C(0)N(R"')2, or 
C(0)NH(R"'); 

each R' and R" is independently a single bond, -H, -alkyl, -alkoxy, -cycloalkyl, - 
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hydroxyalkyl, -aryl, or -heterocyclo, each of which is optionally substituted, 
each R'" is independently -H, -alkyl, -cycloalkyl, -hydroxyalkyl, -aryl, or -heterocyclo, 

each of which is optionally substituted, 
each -Ri 3 through -R 2 3, and -R25 through -R27 is independently -H, -alkyl, -alkoxy, - 
halogen, -hydroxy, -cycloalkyl, -hydroxyalkyl, -aryl, or -heterocyclo, each of which is 
optionally substituted; 

each -R 24 , and -R 28 through -R 37 is independently -H, -alkyl, -alkenyl, -cycloalkyl, - 
aryl, or a 5- or 6-membered nitrogen or oxygen containing heterocycle, each of 
which is optionally substituted; 
or a pharmaceutically accepted salt thereof. — 

-Ai|f (Amended) The [dendrimeric folate receptor binding] composition of formula 
Vila - Vlld of clainr*29 f/ wherein Mi is a radioactive metal and at least one -Ki is a 
macrocyclic metal chelating ligand radical of formula V: 

r NH HN 



Ti 



R* / ^N N^^R* 
V 



wherein 

-Q- is the group -(C(RR)) w i-(Y')n -(C(RR)) m2 -(Y z -(C(RR)) m3 )nl 
Y 1 and Y 2 are each independently -CH 2 -, -NR-, -0-, -S-, -SO-, -S0 2 - or -Se-; 
n and nl are each independently 0 or 1; and ml, m2 and m3 are independently 0 or 
an integer from 1 to 4; provided that ml and m2 are not both 0, that ml + ml + 
n +nl is less than 6 and that a carbon atom bearing an R group is not directly 
bonded to more than one heteroatom; 

each -R and -R* group is independently: -R 4 ; -alkoxy; -hydroxy; -halogen, 
especially fluoro, -haloalkyl, -OR 5 , -C(0)-R 5 , -C(0)-N(R 5 )2, -N(R 5 )i -N(R 5 )- 
COR 5 , -alkyl-C(0)-OR 5 , -alkyl-C(0)-N(R 5 )2, -alkyl-N(R 5 )2-, -alkyl-N(R 5 )- 
COR 5 , -aryl-C(0)-OR 5 -aryl-C(0)-N(R 5 ) 2 , aryl-N(R 5 )2-, -aryl-N(R 5 )-COR 5 , - 
nitrile -acyl t -acyloxy t -heterocyclo > -hydroxyalkyl^ -alkoxyalkyl; -hydroxyaryl, 
arylalkyl, -S0 2 -R 5 , -alkyl-S0 2 -R 5 or -[R 3 ]- ; 
wherein 

-[R 3 ]- is a linking group -[(A)p]- that links the metal chelating ligand 
radical of formula V to the remainder of the molecule of formulae 
Vila through Vlld; 

wherein -[(A)p]- comprises a straight or branched chain of individual 
moieties that are the same or different and selected from the group 
consisting of: -CH 2 - -CHR 3 - -CR4R5- -CH=CH- -CH=CR 6 -, 
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>CR 7 -CR 8 <, -C=C-, -CR 9 =CRio-, -CsG-, -cycloalkylidene-, 
cycloalkenyl-, -arylidene-, -heterocyclo-, carbonyl (-CO-), -0-, -S- 



-C- -C- -N- 

(-CS-),' 1 ■ 1 ■ 




-NH-, -HC=N-, -CRn=N-, -NR12- 
and 

p is an integer from 0 to 24; 

each -R 4 and -R3 through -R 5 is independently -H, -alkyl, -alkoxy, - 

hydroxy, -cycloalkyl, -hydroxyalkyl, -aryl, or -heterocyclo, each of 

which is optionally substituted; 
each -R 5 and "R$ through "Ri 2 is independently -H, -alkyl, -aryl, - 

cycloalkyl or -hydroxyalkyl, each of which is independently 

substituted; or 

two R groups, or an R group and an R* group, taken together with the one or 
more atoms to which they are bonded, form a saturated or unsaturated, 

spiro or fused, carbocyclic [(such as fused 1,2-phenyl)] or heterocyclic 

ring which [may be unsubstituted] is optionally substituted by one or 

more [groups] R or R* groups [above]; 
each -G 1 and -G 2 is independently -OH or -(NR 6 )2; with the proviso that at 



least one of -G or 



-G 2 is -(NR 6 )2, and each 



-R is independently - 



Ml* 



hydrogen, -alkyl, -aryl, -acyl or -[R ]-; 
with the proviso that at least one -R , -R*, or -R 6 group is -[R 3 ]-; 
or a pharmaceutical^ acceptable salt thereof.-- 

-So. (Amended) The [dendrimeric folate-receptor binding] composition of formula 

Vila - Vlld of claim^T[ for use in nuclear medicine or radiotherapy] wherein Mi is a 
radioactive isotope and at least one Ki is a macrocyclic metal chelating ligand of formula 
Ilia - IIIc: 



x 



R* N 



NH 



OH 



\^R 



N R* 
I 

OH 



R / H 

R 




R 



-R 
,R 

R 



N 



Ilia 



nib 



r 



IIIc 



wherein 



Q is the group -(C(RR)) m i-Y 1 (C(RR)) m2 -(Y"-(C(RR)) m 3)n-, 
wherein 



Y 1 and Y 2 are independently -CH 2 -, -NR-, -0-, -S- 



-SO-, -SO2- or -Se-; 



n is 0 or 1; and ml, m2 and m3 are integers [independently selected] from 
0 to 4, provided that the sum of ml and m2 is greater than zero; 
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all R and R* groups are independently -R 4 , -CI, -F, -Br, -OR 5 , -COOR 5 , - 
CON(R 5 ) 2 , -N(R 5 ) 2 , -alkyl-COOR 5 , -alkyl-C(0)-N(R 5 )2, -alkyl-N(R 5 )2, - 
C(0)OR 5 -C(0)N(R 5 )2, -aryl-N(R 5 )2, -acyl, -acyloxy, -heterocyclo, - 
hydroxyalkyl, -SO2-R 5 , -alkyl-S02-R 5 , or - [R 3 ]-; 
wherein 

- [R 3 ]- is a linking group ~[(A)p]- that links the metal chelating 
ligand of formula Ilia, Illb, or IIIc to the remainder of the 
molecule; wherein -[(A)p]- comprises a straight or branched 
chain of individual moieties that are the same or different and 
selected from the group consisting of: -CH2-, -CHR3- - 
CR4R5-, -CH=CH- «-CH=CR 6 - >CR 7 -CR 8 <, -C=C-, - 
CR 9 =CRio-, -C=C- -cycloalkylidene-, -cycloalkenyl-, - 
arylidene-, -heterocyclo-, carbonyl -(CO)-, -O-, -S-, -NH- 
O -HC=N- -CR n =N- -NR 12 - , -(CS)- 




\V n 1 1 
V M-.-f-.-jL, 



d 

p is an integer from 0 to 24; 
each -R 4 and -R 3 through -R 5 is independently -H, -alkyl, -alkoxy, - 
hydroxy, -cycloalkyl, -hydroxyalkyl, -aryl, or -heterocyclo, each of 
which is optionally substituted; 
each -R 5 and -R$ through Rj 2 is independently -H, -alkyl, -aryl, - 
cycloalkyl or -hydroxyalkyl, each of which is independently 
substituted; 

with the provisos that a carbon atom bearing an -R group is not directly bonded to more 
than one heteroatom; and that at least one -R or -R* group on -Ki is -[R 3 ]- 

or a pharmaceutical^ acceptable salt thereof.- 

-^T (Amended) A folate-receptor binding ligand comprising dendrimeric first-, second-, 
third-, and fourth- generation conjugates containing one or more folate-receptor binding 

[residues] moieties coupled to one or more macrocyclic metal-chelating ligand radicals [that 

are capable of either being detected] for detection outside the body by imaging means for 

diagnosis or [capable of] for providing a therapeutic or radiotherapeutic effect, wherein said 
folate-receptor binding ligands have the structure of formulae IXa, IXb, IXc, and IXd, 
representing dendrimers of generations 1, 2, 3, and 4, respectively, 

wherein for the first generation dendrimers of formula IXa, bearing three folate and three 
metal chelating ligand radicals; 



R-q H R.,« R Q R q X« X- R- R« Rx 

I 13 i 1 1 1 9 _ i 8 i|2 ||1 1 1 _ 1 2 1 4 



0P 



r l- I T n l B 11* II 1 I r \' I 1 

[F-N— |— (p-C-k-C-N— E-C-N-C-|-<p-<p-A-Bj 

H R 12 R 10 R 3 R 5 
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IXa 



F is a folate-receptor binding [residue] moiety of formula: 

^ . .. o COOH 

n I 0 H ch r* 

\%L>\ \ 2 or b H . 



COOH o 



wherein Ro is a [residue] moiety of formula: 



l< — 

each Xi through X4 is independently =0 or =S; 
each A is -C(O)-, -C(S)-, or -CH2-N(R 7 )s 

E is a single bond, -alkylidene-, -vinylidene-, -cycloalkylidene-, or-arylidene-; 
B is a macrocyclic metal-chelating ligand radical that is attached to A via an 
amide or thioamide bond and is optionally chelated to a paramagnetic, 
superparamagnetic, radioactive or non-radioactive metal; 
-Ri, -R 6 through -R 8 , -R13, and -R J4 are independently -H, -alkyl, - 
hydroxyalkyl, -cycloalkyl, or -aryl; 

-R 2 through -R 5 and -R9 through -R12 are independently -H, -alkyl, - 
hydroxyalkyl, -alkoxy, -hydroxyalkyl, -halogen, -cycloalkyl, -aryl or - 
heterocyclo; 
or a pharmaceutical^ accepted salt thereof; 

and wherein for the second generation dendrimeric compounds of formula IXb, bearing 
nine folate-receptor binding [residue] moieties and nine metal-chelating ligand radicals: 



R ,«H R,,^ R 13 H R 1( R 9 R 8 >C X, R, R 2 R 4 R 2 R 4 

[[F-N^C-^ 2 -N^f^-<j:^C-N^E-C-N-C^(p-C-A-D(c-(p-A-Bj3j 3 

H R 12 R 10 H R 12 Rk) R3 R5 ^3 ^5 

IXb 



A, B, E, F, Xj through X4 and all -R groups are as defined for the 
compounds of formula IXa; 

Di and D 2 are independently -NCR^-C if A is -C(O)- or -C(S)-, and - 
C(=X 3 )-E-N(R 7 )-C if A is -CH 2 -N(R 7 )-; 

and wherein for the third generation dendrimeric compounds of formula IXc, bearing 27 
folate receptor binding [residue] moieties and 27 metal chelating ligand radicals: 
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IXc 



Dl, D2. D3. and D4 are independently -N(R6)-C if A is -C(O)- or -C(S)-, 
and -C(=X 3 )-E-N(R 7 )-C if A is -CH 2 -N(R 7 )-; and all other groups are 
defined as above; 
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(Amended) The [dendrimeric composition] folate-receptor binding ligand of claim 

$6 wherein F of formulae [iXa, ] IXb, IXc, and IXd is a folate-receptor binding [residue] 
moiety of formula: 




1 

. T-> R ° H 



X ' 

R^^N-CH 

CH 2 
COOH 



wherein Ro is a [residue] moiety of formula: 
-r a 6 II J h or H lJ J 6h 3 

\ \ ^ H 2 N N N H 2 N N N 3 

or a pharmaceutical^ acceptable salt thereof.-- 

-/jn$. J|Amended) The [dendrimeric] folate-receptor binding ligand [composition] of 
claim £6 wherein F of formulae [iXa,] IXb, IXc, and IXd is a folate receptor binding 
[residue] moiety of formula: 

o COOH 

wherein Ro is a [residue] moiety of formula: 



^ \ H 2 N N^N H 2 N N N 3 



or a pharmaceutical^ acceptable salt thereof. - 




. _ X (Amended) The folateArecpptor binding ligand [composition] of formulae [IXa,] 
IXb, IXc, and IXd of clainft 6, wherein B is a polyaza macrocyclic ligand radical of 
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formula Vic that is optionally chelated to a paramagnetic, superparamagnetic, radioactive 
or non-radioactive metal, 



(CR'R") -G 



V 



G-(R"R'C) ( 




wherein said macrocyclic ligand radical is attached to A via an amide or thioamide linkage 

[through a free N atom of the function -Q- if A is -C(O)- or -C(S)- or] through a free - 
C(O)- group of the function -Q- if A is -CH2-N(R7)-; 

-Q- is -[C(R')(R'0]si-[C(t)(R 21 )] s r[C(R22)(R23)]s3-X 3 -Y-X4S 
wherein 

si, s2, s3, and s4 are independently 0 to 2; 

-X3, -X4, -X5, and -X6 are independently a single bond, -O-, -S-, or -N(R24)-; 
Y is a single bond, -C(R25)(R26X or Yl, 
wherein Yl is -C(=X 5 )-X6-W-, 
wherein 

W is a single bond, -alkylidene-, -cycloalkylidene-, - 
arylidene-, -alkenylidene-, or -alkynylidene-, whose carbon 

atoms [may or may not be] are optionally substituted; 
t is H, R 27 , -C(0)OR 28 , -P(0)(OR 29 ))OH, -P(O)(OR 30 ))OR 31 , 
-P(0)(OR 32 )R 33 , -P(0)(OH)R 34 , -C(0)N(R 35 )(R 3 6), or 
C(0)NH(R 37 ); 

each G is independently -C(0)OR"\ -P(0)(OR'")OH, - 
P(0)(OR'")2, -P(0)(OR"')R", -P(0)(OH)R" -C(0)N(R'")2, or 
-C(0)NH(R"'); 

each -R* and -R" is independently a single bond, -H, -alkyl, - 
alkoxy, -cycloalkyl, -hydroxy alkyl, -aryl, or -heterocyclo, 
each of which is optionally substituted, 
each -R"' is independently -H, -alkyl, -cycloalkyl, - 
hydroxyalkyl, -aryl, or -heterocyclo, each of which is 
optionally substituted, 

each -Ri 3c through -R200 -R21 through -R 23 , and -R25 through 
-R27 is independently -H, -alkyl, -alkoxy, -halogen, -hydroxy, 
-cycloalkyl, -hydroxyalkyl, -aryl, or -heterocyclo, each of 
which is optionally substituted; 

each -R24, and -R28 through -R 3 7 is independently -H, -alkyl, - 
alkenyl, -cycloalkyl, -aryl, a 5- or 6-membered nitrogen or 
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oxygen-containing heterocycle, each of which is optionally 
substituted; 
or a pharmaceutically accepted salt thereof.— 



(Amended) The [dendrimeric] folate-receptor binding ligand [composition] of 
formulae IXa, IXb, IXc, and IXd of claim^T wherein B is a metal-chelating ligand radical 
of formula Ilia - IIIc that is optionally chelated to a paramagnetic, superparamagnetic, 
radioactive or non-radioactive metal: 

N 




r y- r 



R 1 

_ Ilia Illb IIIc 

wherein 

Q is the group -(C(RR)) m i-Y 1 (C(RR)) m2 -(Y 2 -(C(RR)) m 5)„-, 
wherein 

Y 1 and Y 2 are independently -CH 2 -, -NR-, -0-, -S-, -SO-, -SO2- or -Se-; 

n is 0 or 1; and ml, m2 and m3 are integers [independently selected] from 

0 to 4, provided that the sum of ml and ml is greater than zero; 
all R and R* groups are independently -R 4 , -CI, -F, -Br, -OR 5 , -COOR 5 , - 
CON(R 5 ) 2 , -N(R 5 ) 2 , -alkyl-COOR 5 , -alkyl-C(0)-N(R 5 )2, -alkyl-N(R 5 )2, - 
C(0)OR 5 , -C(0)N(R 5 )2, -aryl-N(R 5 )2, acyl, acyloxy, heterocyclo, 
hydroxyalkyl, -S02-R 5 , -alkyl-S02-R 5 , or -[R 3 ]-; 

wherein -[R 3 ]- is a linking group ~[(A)p]- that couples the metal 
chelating radical of formula Ilia, Illb, or IIIc to the remainder of 
the molecule; 

-[(A)p]- comprises a straight or branched chain of individual 
moieties that are the same or different and selected from the 
group consisting of: -CH2-, -CHR 3 - -CR4R5- -CH=CH- 
, -CH=CR6- >CR 7 -CR 8 <, -C=C-, -CR 9 =CR 10 -, -C=C-, - 
cycloalkylidene-, -cycloalkenyl-, -arylidene-, -heterocyclo-, 
carbonyl -(CO)^0-, -S-, -NH-, -HC=N- -CRi ,=N-, 



\ wuj 1 -iwr^v, -1111 , 

VI" It- -l. -L 

V ^ -NRn- . -CS-. and 1 ' 1 ' 



-NR12-, -CS-. and 1 ' 1 land 
p is an integer from 0 to 24; 
each -R 4 and -R3 through -R 5 is independently -H, -alkyl, -alkoxy, - 
hydroxy, -cycloalkyl, -hydroxyalkyl, -aryl, or -heterocyclo, each of 
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which is optionally substituted; 
each -R 5 and -R^ through ~Rj 2 is independently -H, -alkyl, -aryl, - 
cycloalkyl or -hydroxyalkyl, each of which is independently 
substituted; 

[and all other groups are defined as in claim 35,] 
with the provisos that a carbon atom bearing an -R group is not directly bonded to more 
than one heteroatom; and that at least one -R or -R* group on the metal chelating 
radical -K\ of formulae Ilia, Illb, or IIIc is -[R 3 ]-; 
or a pharmaceutically acceptable salt thereof.-- 

4 

-X^ (Amended) The [dendrimeric] fotete-receptor binding ligand [composition] of 
formulae IXa, IXb, IXc, and IXd of claim^o, wherein B is a metal-chelating ligand radical 
of formula V that is optionally chelated to a paramagnetic, superparamagnetic, radioactive 
or non-radioactive metal: 

Q- 



1 



I 



V 

wherein 

-Q- is the group <C(RR))ml<^)n -(C(RR)) m 2 -(Y 2 -(C(RR)) w3 ) n i ; 

Y 1 and Y 2 are each independently -CH 2 -, -NR-, -0-, -S-, -SO-, -S0 2 - or -Se-; 

n and nl are each independently 0 or 1; and ml, m2 and m3 are [independently] 0 
or an integer from 1 to 4; provided that ml and m2 are not both 0, that ml + m2 
+ n +nl is less than 6 and that a carbon atom bearing an R group is not directly 
bonded to more than one heteroatom; 

each -R and -R* group is independently: -R 4 ; -alkoxy; -hydroxy; -halogen, 
[especially fluoro,] -haloalkyl, -OR 5 , -C(0)-R 5 , -C(0)-N(R 5 ) 2 , -N(R 5 ) 2 , -N(R 5 )- 
COR 5 , -alkyl-C(0)-OR 5 , -alkyl-C(0)-N(R 5 ) 2 , -alkyl-N(R 5 ) 2 -, -alkyl-N(R 5 )- 
COR 5 , -aryl-C(0)-OR 5 -aryl-C(0)-N(R 5 ) 2 , aryl-N(R 5 ) 2 -, -aryl-N(R 5 )-COR 5 , - 
nitrile -acyl, -acyloxy, -heterocyclo, -hydroxyalkyl -alkoxyalkyl, -hydroxyaryl, 
arylalkyl, -S0 2 -R 5 , -alkyl-S0 2 -R 5 or -[R 3 ]- ; 
wherein 

-[R 3 ]- is a linking group -[(A)p]- that links the metal chelating ligand 
radical of formula V to the remainder of the molecule of formulae 
IXa, IXb, IXc, and IXd; 

wherein -[(A)p]- comprises a straight or branched chain of individual 
moieties that are the same or different and are selected from the group 
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consisting of: -CH2- -CHR3-, -CR4R5- -CH=CH-, -CH^CR*- 
>CR 7 -CR 8 <, -C=C-, -CR 9 =CRio-, -C^C- -cycloalkylidene-, - 
cycloalkenyl-, -arylidene-, -heterocyclo-, carbonyl (-CO-), -O-, -S-, - 

NH-, -HON- -CRn=N-, -NR 12 - , -CS-), ' ^ * "jand 
p is an integer from 0 to 24; 

each -R 4 and -R 3 through -R 5 is independently -H, -alkyl, -alkoxy, - 
hydroxy, -cycloalkyl, -hydroxyalkyl, -aryl, or -heterocyclo, each of 
which is optionally substituted; 
each -R 5 and ~R6 through R u is independently -H, -alkyl, -aryl, - 
cycloalkyl or -hydroxyalkyl, each of which is independently 
substituted; or 

two R groups, or an R group and an R* group, taken together with the one or 
more atoms to which they are bonded, form a saturated or unsaturated, 

spiro or fused, carbocyclic [(such as fused 1,2-phenyl)] or heterocyclic 
ring which may be unsubstituted or substituted by one or more groups of 

R or R* [groups above]; 
each -G 1 and -G 2 is independently -OH or -(NR 6 )2; with the proviso that at 

least one of -G 1 or -G 2 is -(NR 6 )2, and each -R 6 is independently - 

hydrogen, -alkyl, -aryl, -acyl or-[R 3 ]- ; 
[and all other groups are defined as in claim 80,] 

with the provisos that a carbon atom bearing an -R group is not directly bonded 
to more than one heteroatom and that at least one -R , -R*, or -R 6 group on 
the metal chelating radical -Kj of formula V is -[R 3 ]-; 
or a pharmaceutical^ acceptable salt thereof.-- 



-^f!^( Amended) The [A diagnostic or radiotherapeutic] composition of claim^f wherein 
Wi, W 2 or both Wi and W 2 contain metal chelating ligands of formula V that are chelated 
to a radioactive metal [,]i 



R NH HN 

rV 



Gl 
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wherein 

Q is the group -(ORR^HY 1 ),, -(C(RR)) m2 -(Y 2 -(C(RR)) m3 )ni; 
Y l and Y 2 are each independently -CH 2 -, -NR-, -O-, -S-, -SO-, -S0 2 - or -Se-; 
n and nl are each independently 0 or 1; and ml, m2 and m3 are independently 0 or 
an integer from 1 to 4; provided that ml and m2 are not both 0, that ml + m2 + 
n +nl is less than 6 and that a carbon atom bearing an R group is not directly 
bonded to more than one heteroatom; 

each R and R* group is independently: -H, -R 4 ; -alkoxy; -hydroxy; -halogen, 
especially fluoro, -haloalkyl, -OR 5 , -C(0)-R 5 , -C(0)-N(R 5 ) 2 , -N(R 5 ) 2 , -N(R 5 )- 
COR 5 , -alkyl-C(0)-OR 5 , -alkyl-C(0)-N(R 5 )2, -alkyl-N(R 5 ) 2 -, -alkyl-N(R 5 )- 
COR 5 , -aryl-C(0)-OR 5 , -aryl-C(0)-N(R 5 ) 2 , aryl-N(R 5 ) 2 - -aryl-N(R 5 )-COR 5 , - 
nitrite -acyl, -acyloxy, -heterocyclo, -hydroxyalkyl, -alkoxyalkyl, -hydroxyaryl, - 
arylalkyl, -S0 2 -R 5 , -alkyl-S0 2 -R 5 , or -[R 3 ]-; 
wherein 

each -[R 3 ]- is, in its entirety, the linking group -[(A)p*]- that serves to couple 

the metal chelating ligand radical -K 5 to -X-; 
each -R 4 is independently -H, -alkyl, -alkoxy, -hydroxy, -cycloalkyl, - 

hydroxyalkyl, -aryl, or -heterocyclo, each of which is optionally substituted; 
each -R 5 is independently -H, -alkyl, -aryl, -cycloalkyl or -hydroxyalkyl, each of 
which is independently substituted; 

or 

two R groups, or an R group and an R* group, taken together with the one or more 
atoms to which they are bonded, form a saturated or unsaturated, spiro or fused, 
carbocyclic (such as fused 1,2-phenyl) or heterocyclic ring which may be 
unsubstituted or substituted by one or more groups R or R* groups above; 

each -G 1 and -G 2 is independently -OH or -(NR 6 ) 2 ; with the proviso that at least one 
of -G 1 or -G 2 is -(NR 6 ) 2 , where each -R 6 is independently -hydrogen, -alkyl, - 

aryl, -acyl or -[R 3 ]-; and 
A is a linking group; and p is 0 or a positive integer; 
with the proviso that at one to three -R , -R*, or -R 6 groups is -[R 3 ]-; 
or a pharmaceutical^ acceptable salt thereof.— 




(Amended) The [diagnostic] composition of claim ^wherein Wi, W 2 or both Wi 
and W 2 contain metal chelating ligands of formula V that are chelated to a radioactive 
metal[,]i 
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VI 

wherein 

n is 0 [or l]; 

each m, o, and p is independently 1 or 2; 
Q is -[C(R')(R'01 sr [C(t)^ 
wherein 

si, s2, s3, and s4 are independently 0 to 2; 
X3, X4, X5 and X6 are independently a single bond, -0-, -S-, or - 
_ N(R 24 )-; 

Y is a [single bond,] -C(R25)(R26K or Yl 
wherein Yl is -C(=X5)-X6-W-, 

wherein W is a single bond, -alkylidene-, -cycloalkylidene-, 
-arylidene-, -alkenylidene-, or -alkynylidene-, whose 
carbon atoms may or may not be substituted; 

t is H, R 2 7, -C(0)OR 2 8, -P(0)(OR 2 9))OH, - 
P(O)(OR30))OR31, -P(0)(OR32)R33, -P(0)(OH)R 3 4 
-C(0)N(R 3 5)(R36), or C(0)NH(R 3 7); 
each G is independently -C(0)OR"\ -P(0)(OR'")OH, 
-P(0)(OR'")2, -P(0)(OR'")R'\ -P(0)(OH)R" 
C(0)N(R'")2, or C(0)NH(R"'); 
each -R* and -R" is independently a single bond, -H, -alkyl, -alkoxy, 
-cycloalkyl, hydroxyalkyl, -aryl, or -heterocyclo, each of which is optionally 
substituted, 

each -R'" is independently a -H, -alkyl, -cycloalkyl, -hydroxyalkyl, -aryl, or - 

heterocyclo, each of which is optionally substituted, 
each -Ri3 through -R23, and -R 2 4, through -R 2 7 is independently -H, -alkyl, 
-alkoxy, -halogen, -hydroxy, -cycloalkyl, -hydroxyalkyl, aryl, or 
-heterocyclo, each of which is optionally substituted; 
each -R 2 4, and -R 2 g through -R 37 is independently -H, -alkyl, -alkenyl, - 
cycloalkyl, -aryl, a 5- or 6-membered nitrogen or oxygen containing 
heterocycle, each of which is optionally substituted; 
or R13 together with R15, and R17 together with Ri8, independently form, together 
with the carbon atoms in the poly-aza macrocycle to which they are attached, a 
fused fully or partially saturated non-aromatic cyclohexyl ring which may be 
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